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BACKGROUND

Petitioners for exemptions from EPA's prohibitions on
underground injection of hazardous waste must demonstrate that
waste constituents will not migrate from the injection zone at
"hazardous levels." See 40 CFR §148.20(a). The preamble to
EPA's framework regulation described the general procedures for
~establishing "hazardous levels" for each waste constituent. See
53 Fed. Reg. 28,119, 28,122-23 (July 26, :1988). The purpose of
this guidance is to further outline the procedure for
~establishing "hazardous levels" in the petition process.

"Hazardous lLevels" Based on "Health-based Levels"

The first step toward establishment of a "hazardous level®
for a particular hazardous waste constituent is to determine
whether an EPA "health-based level" applles to the constituent.
The sources of "“health-based levels" are Safe Drinking Water Act
Maximum Contaminant Levels, ambient water quality criteria .
development pursuant to Clean Water Act §304(a), and health-
based limits based on verified reference doses developed by EPA's
Risk Assessment Forum and site-specific Agency-approved public
heaith advisories issued by ATSDR. See 52 Fed. Reg. 32,446,
'32,453-54 (August 27, 1987). This office has developed a
comprehen51ve llstlng of these "health-based levels," entitled
"Concentration Limits Applicable to 'No Migration' Petitions for
Injection of Hazardous Wastes", which is contained along with
"additional explanatory materials accompanylng this guidance.
This listing should be used as .a starting point. The listing,
however, is not binding on EPA and the Agency must assess and
respond to comments concerning which level is appropriate.
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"Hazardous Levels" Based on Information From Petitioner or
Public Comment

When the listing does not contain a "health-based level" for
a particular hazardous constituent, the petitioner may, but need
not, submit toxicology studies that will allow EPA to designate a
case-specific level for the constituent. The case~specific level
will serve as the "hazardous level" in the "no migration™
- demonstration. The petitioner may propose a case-gpecific level
. for a hazardous constituent, based on the petitioner's analysis
of the toxicology data. EPA will review and analyze the data to
determine whether the data are sufficient to establish a case-
specific level. The procedure that should be used to establish a
case-specifiec level based on the petiticner's toxicology data is
presented in "RFI Guidance, Interim Final, Section 8- Health and
Environmental Assessment," May 1989. A decision on a case-
specific- level need only reflect that constituents at that level
are not hazardous. Such a decision is fully consistent with a
later finding that a higher constituent level is also not
hazardous. All case-sgpecific levels should be reviewed by
Headquarters.

If establishing a case-specific level would delay petition
processing and the petitioner does not desire such delay to
occur, the surrogate value described below should serve as the
"hazardous level! in the "no nmigration" demonstration.

- Surrogate “Hazardous Levels” at the Detection Limit or
Practical Quantitation Limit

-If a particular hazardous constituent does not have a
"health-based level" and a "level of concern" cannot be
established due to time constraints or inadegquacy of the
toxicology data, then a surrogate "hazardous level' may be
adopted for the constituent at the lower of (i) the lowest
analytical detection limit for that constituent listed in the ‘
Third Edition of SW-846 or {(ii) the lowest practical quantitation

‘limit given for the congtituent in 40 CFR Part 264, Appendix IX.
Petitioners are not required to estimate ad hoc detection limits
if these published sources do not provide such data, although
petitioners do have the option of using such estimates to support
their "no migration" demonstration.

Attachment‘
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Concentration Limits Applicable to "No Migration® Petitions. -

FOREWORD.

This technical guidance document addresses the ”nofmigratipn“f;

petition demonstration under ~Part 148 Subpart C _of‘itne [EPXJ--

Underground Injection Control Program. It provides petitiohéfs]

with a list of applicable health-based limits (HBLs) for Appendle 

_VIII hazardous constituents in injected. waste - subject to. a ﬁnQ f

~migration” demonstration (Appendix. C, Table A). Because‘-ﬁPA3w

programs have derived several different HBLS: this. guidance -

document provides an explanation of each ‘(see Sectlon 3 and-

Appendix A -- Tables B, C, and D} and outlines the dec151on process
for determining the appropriate HBL for each hazardous constltuent

of concern.

This document is not a comprehensive "no migratiﬁn" petitidn_

resource document. It does not address each step in the. petltloni

process., Rather, it provides petitioners with concentratloa llmlts;‘

at which hazardous constituents in 1njected fluid that‘mlgratgs*g‘

from the injection zone (or point of discharge) are no ldngéh‘

hazardous. Petitioners are urged te contact EPA during the e&le{*

‘stages of petition development to determine the level of detallﬁ

‘required for a successful demonstration.
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EXECUTIVE SUMMARY

The Resource Ccnservation and Recovery Act (RCRA) as aménded
by the Hazardous and 3o0lid Waste Amendments of 1584 (HSWA) imposes
significant restrictisns on land disposal of haéardous waste. The
statute SpeCifically Jdezfines land diéposal to include, among other
things, ?lacement in injection wélls.' Persons who manage hazardous
waste by injection in underground wells mqét meet the applicable
tfeatment standards prorulgated in Part 268 Subpart D. Continued
injection of wuntréated hazardous waste ‘13' allowed after the
effective date of the regulations if EPA has granted an exemptioﬁ
under Part 148 Subpart C (i.et, a "no migration" exemption), or a
case-by-case extension of the effective date. To be granted a "no
'migration” exenmption, the petitioner must demonstrate through
~modeling that there is no migration of hazardqus'éonstituenés.from'
- the injection zone for as long as the waste femains hazardous. The
petitioner may wuse either of two approaches to make this
~demonstration. Firét, flow and transport modeling can be used to
show that injected fluids will not migrate vertically out of ctie
injection zone for 10,000 years or laterally within the injecticn
zone te a point of discharge or interface With an undérground
source of drinking water. Ssecond, geochemical modeling can be used
Lo show_that the waste is transformed so that it ﬁill-become non

“hazardous at the edge of the injection zone.

A successful "no migration' demonstration using the approaches
described above, requires the petitiqner te determine the
- concentration at which hazardcuS'constituengs present in the waste
are no longer considered hazardous to human health and the

- Page ii -




Concentration Limits'Applicable to "No Migracion® Pétitidngff;g

environment. The Agency states in the preamblé to Part i48'(5;'ERf
28122-28123) that petitioners will use health-based limits (HBLs)
which have undergone Agency peer review. Wheregﬁsbs'are“nét'
available, petltloners may submit data whlch will allow the Agencyl
to derive a HBL. EPA w1ll rely on detection limi¢s when data gaps 
preclude derlvatlon of HBLs. .Ahazardous constltuentwmy'have more'
than one HBL, theréfore, EPA has developed the following declslon 
process to..détermine applicable ,HBLé for ‘the. "nd- migfation?ﬁ
demonstration \ | SRS

1) Final and proposed maximum contamlnant levels {MCLS) afé'
the preferred health- based limit. . _ ' ' 
2} "Where_MCLs do not exist, the adult- oral reference dcse 
(RfD}Aof risk.spécific dose (RSD) £0r “the gqnst1tuen<
will be used. If both an RED and RSD exist, the léwe
Gf the two will be used. | T o
3y If neither an MCL REfD., nor RSD exists; n’PA nay use data
;prov1ded by the petitioner to specify a level of concern
4) - When EPA cannot dztermine a health- based ' llmlp
expaditiously, the detection 1limit will be used asfa_

' surrogate.

This guidance document provxdes ‘an explanatlon of EPA HBLsL
{Section 3.0y and ds=.=s<:1:1:>e3--~ the methodology EPA - used gof
determining which limit shculd be applied to a specified hazardods
constituent (Section 4.0). HBLs applicable to the "no mlgratlon

demonstratlon are llsted in Appendlx C, Table A.
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Concentration Limits Applicable to "No Migration" Petitions

1 INTRODUCTION
1.1 Background

A comprehensive framework of laws and regulations has been
.devéloped to protect human health and the environmeﬁt. Amoﬁg the
most important componehts of this framework are the programs that
govern the management of hazardous wastes. Several iaWS'givé EPA
the authority to regulate different aspects of waste management.
The Resource Conservatiocn and Recovery Act of 1976 (RCRAY, as
amended by the Hazardous and Solid Waste Amendments of_l984 (HSWA}
prqvidés the basis for regulating both solid and hazardous waste.
" Underground iﬁjéction of hazardoﬁs waste 1is reéulated by RCRA and
thekUnderground Injection Control (UIC) program under the Safe
Drinking Water Act {SDWA) of 1974, as amended.

- One of the primary,goéls of HSWA is to restrict land disposal
Qf: untreated hazardcus waste actording te a strict schedule
specified by Cohgress. Land disposal'includes boeth surface (such
as landﬁills and impoundmehts) and subsurface (such as undergrcund
injection) disposal. The Agency has already promulgated several
land disposal restrictions ruiemakings which address disposal of

hazardous waste in injection wells.

Some of the major provisions of the land disposal restrictions

are summarized below:

- Page 1 -
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Underground Injection Control Pfogram Guidance'No; 66

1.1.1 Treatmgnt Standards

The Agency develops treatment standards for hazardous wasté
which are protectlve of human health and the env1ronment _ Theae
standards, based on the performance of the ‘best demonstfaté&'
available technology (BDAT), are expressed . eithef aé spec1f1ct
. téchnologies cr, morsa genefaily, as concentration’ based standards}
‘for hazardous constituents. If set as a concentration limit, anyf
‘treatment technology may be used to reach the standard, but lt nust
be at least as effective as the BDAT. Although dil ufzon_as_af
legitimatelﬁart ¢f the treatment process is allowea diluticﬁ'as.
a substltute for adequate treatment of the waste ls spec1f1cally_.
prohlblted ' o

(,'
1.1.2 Effective Dates R ) Hl?'f;ﬁszf. .

Congréés required that. EPA meet certain deadllnes_ fo:t 
prcmulgéting _treétment standards for specific nazardous waste.
Congress mandated a schedule for solvents, dioxins and “Callfornlg_
list" wastes (covered under §3004(d), (e}, and ‘(f5 'oft RCRAI?ﬁE
certain soil and déb:is, and injected waste. EPA estaﬁlishé&fatf
schedule for ali other hazardous waste covered under §3oo4<g) éff:
RCRA. EPA may grant an exten51on beyond the statutcry deadl;neﬁ':
for a total of two years if inadequate . nat;onw1de treatment ?
recovery, or disposal cépacity exists. - The primary goal ls toi'
establish treatment standards for all hazardous waste by
‘May 8, 1990. '

Once the Agency promulgates a treatment standard and‘éfﬁective 
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,Coﬁcentrgtion.bimits Applicable to "No Migration” Petitions

date for a specified waste, the waste may no longer be land
disposed unless it meets the treatment standard, or EPA has granted

an exemption or variance from the restriction.
1.1.3 Exemptions and Variances

There are three primary classes of exemptlons or variances
from the land dzsposal restrictions.

The Agency may'grant a one year extension of the effective
date on a caSe*by~case basis if a petitioner can demonstrate that
treatmeni, recovery or disposal capacity is not currentlf available
and the petitioner-has entered into a binding agreement to create
or prbvide alternative capagity. The extension may be fenewed once
for é total of two years beyond the effective date. Another
,vérianCe, the treatability variance, may be grénted if a petitioner
can demonstrate that the waste stream is significantly different
from the waste EPA evaluated when it set the treatment standard and
that theApromulgated treatment standard cannot bé-metﬂ -In sucﬂ
cases, the Agency will eétablish an alternative treatment.standard

applicable to the petitioner’'s waste and all similar waste.

- The ‘third exempticn, a "no migration" exemption, may. be
granted to a disposal facility if the petitioner c<an -demonstrate
that the waste will not migrate beyond the disposal unit or

injection zone for as long as the wastes remain hazardous.

This = technical guidance covers one aspect .of the "no

migration”" exemption for injected wastes: the concentration limiﬁ
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Underground Injection Control Program Guidance No. 66 . .

to pe. used in_determinind'whether a waste 1is haéarGOUS'et'*her
injection zone boundary These limits and the no mlgratlon”"

‘exemptlon are dlscussed further in the follow1ng sectlon.,_'

2 "NO MIGRATION" PETITION
2.1 "No migration" Demonstrations

EPA issued a final rule_governing undefgregnd'injeC£ienneﬁn'l
hazardous waste inte Class I wells on July 26, 1988'(53 FR 8211@3
et-seq ). As descrlbed in theé previous sectlon, wastes for whlch
a treatment standard and effective date have been promulgated are
prohibited from underground injection unless 'they- meet ‘the .
Lreatment standard or have been granted an exemptlon.'Then“ney
mlgratlon“ exemption is described in §148.20 Subpart C of the *ule

(see Appendlx B).

To ‘obtain a "no migration" exemption, thé petitioner‘muéte
-demonstrate, among other things,."that to a reasonable degree o:
certainty, there will be no migration of hazardous ccnstituents
. from the injection zone for as long as the waste_ remalns_
hazardous. " This demonstration can be made in either of twb”daye'f
FirSt,:the petitioner c¢an demonstrate, using flow and transport
models, that the injected fluids will not migrate vertlcally out
of the injection zone for 10,000 years, or laterally to a po;nt_eﬁ
discharge or”interface witn an underground source of dfinking'water~-
{USDW) . Second, the petltloner can use geochemlcal modellng to
demonstrate that the waste is transformed in such a manner that 1t

‘ w1ll become non hazardous at the edge of the 1n3ect10n zone.'e Both
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Concentration Limits Applicable to "No Migration“ Peritions

methods require health-based concentration limits.
2.2 Concentration Limits

In order to demonstrate that the waste is non hazardous, the
petitioner must show that "[blefore the injected £fluids migrate
out of the znjectzon zone or to a polnt of dlscharge or interface

w1th a USDW, the fluld will no longer be’ hazardous because of

attenuation, transformation, or 1mmoblllzat10n of hazardous
constituents within the injection zone..." [40 CFR 148.20
) (1) (i1)] o

EPA has interpreted thié requirement to-ﬁean that the fluid,
rather than the individual constituents, leaving the injection zone
is not hazardous. This interpretation means that injectedlﬁluid
1eavin§ the injectibn zone does not cOntain Appendix VIII
constituents at hazardous levels (40 CFR, Pa:t‘zsl, Appendix VIII).
Thereforer in.crder to demonstrate that fhewwaste is no 1onger
hazardoué; the petltzoner must be able to show that concentrations
of the waste are not harmful to human health or the environment.
The preamble”to,the final rule. states that "[tlhe emphasis on
concentration levels, as opposed to single molecules, is deeply
established in EPA's regulations. Ordinarily the term "hazardous
constituents" has no regulatory effect unless concentfations.are
also considered.” (53 FR 28122] '

The preamble notes that ccncentratlon limits to be used in
these demonstrations will be health-based llmzts (HBLs) which have

undergone peer review by the Agency. Where no such HBLs exist,

‘
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‘Underground Injection Control P:ogram Guidance'Ndﬁ,GG

- EPA has 1nv1ted petiticners to submit data whlch w1ll allow EPA to ;
derive an HBL. In the event that it 1is lmposszble *o derlve an
HBL expeditiously, he detectlon limit for the constltuent w1ll be.
used as a surrogate for the HBL. [53 FR 28123]

Section 4.0 describes the process for determlnlng which -
concentration limit should be used in a "no mlgratlon petitidnt
demonstration. :

3 HEALTH-BASED LIMITS

There are several classes of HBLs that EPA uses in a varié§y
of environmental prdgrams. The major categories are described _
below. A more detailed descrxptlon of how each 11m1t is derlvefx

is included in Appendlx A,
3.1 MCLs

Maximum Contaminant Levels (MCLs) are set under the éutﬁofityi
of the Safe.Drinking Water Act (SDWA). MCLs are concentratlon
_limits of specific contaminants in drlnklng water which . publlck
water systems may'nct excéed. MCLs are enforceable standards -fIn:
genéral, the concentratlon dimitc 1is derlved from a- strlctly
health-based limit (Maximum Contaminant Level Goals, -or MCLGS} |
taking into account the technological and econonmic feas;bllltylof.

removing the contaminant from the public drinking water SUPPIY{-QT

Because MCLs are enforceable standards, it is Agéncy policy

that they take precedence over relevant non-promglgated standarés
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Concentration Limits Applicable to "No Migration" Petitions

and advisories in EPA regulatory programs. Although MCLs reflecst
technological and economic factors, EPA has determined that MCLs
are protective of human health [52 FR 25700-25701] .

3.2 Reference Doses (REfDs)

Reference doses (RfDs) are concentration limits of spécific
toxic contaminénts {as opposed to‘carcinogenic% that are “likely
to be withodt_appréciable risk of serious deleterious effects
during a lifetime" of dailf exposure. Unlike the RSDs described-
below, REDS assume that there is some (finite} exposure to the

constituent which can be tolerated without causing a toxic effect.

The calculation of an RfD takes into aécount the reliability
of health effects data available on the ~toxicant by using-
uncertainty factors, and iS'protective df sensitive populacions.
The caiéulation also'-makes‘,certéin-‘assumptions about - exposure
scenarios.

RfDs are non—eéforceéble limits. Many of the RfDs have been
verified by the EPA RfD Workgroup, and arE'considered to bs
" reliable health-based limits after MCLs for non-carcinogens. RfDs

are revised when new and better data become available.
3.3 Risk Specific Doses (RSDs)

To derive risk specific doses (RSDs} for a carcinogen, EPA
estimates carcinogenic potency (yielding a "dose-response” curve),
linking human lifetime exposure to the constituent with excess
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cancer ‘risk. Therefore, the constituent RSD is the exposure .
‘concentration {(dose) asscciated with a specified risk level

{response) . o . x

It is assumed that there is no exposure level for carcmnogenST
that does not have some risk of causzng a carcinogenic response,]
The risk level (i.e., 10’6 ,or 1 excess cancer case in 1,000,000)

for a particular constztuent reflects the welght of the . eV1dence*-u

that the constltuent is carcmnogenlc. (Risk levels and RSDs_argfb

i

described fu:ther ‘in Appendix A).

.Similar to RfDs, RSDs are non-enforceable health;based limit§:-
and, in general, play the same role for carcinegenic constltuentsrg
that Rst play for toxic constituents. The Agency also’ :ev1ses(

[N

R5Ds when new and better data become available.
3.4 Detection Limits

Detection limits are not health-based limits. Rathe?alphéyf
reflect cur technological capability to detect a constituent.using'

certain techniques.

Some analytical programs require modeling to dembnstrate thét}
concentration limits below the detection limit are ’met;-~0ther]
programs use the detection limit as a default value.,pgtégtipﬁ:"

limits change as technology 1mproves.
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Concentration Limits Applicable to "No Migration™ Petitions

3.5 Ambient Water Quality Criteria

National Ampient Water Quality Criteria (AWQC) apply to
sUr?ace water and, therefore[ are inappropriate ftor groundwater
programs. AWQC'are non-enforceable guidelines which mahy States
have used in - establisbing"enforceable standards. They are
health-based limits analogoﬁs to MCLGs. - Their derivation assumes
human‘exposﬁre via two routes --ingestion of water and fish; apd

consﬁmption of £ish only.
4 DETERMINATION OF APPROPRIATE CONCENTRATION LIMITS

JFigurg 1 illustrates the decisipn process for detefmihing the
.appliéable HBL to use in a "nc migration” demonstration; The
appropriate concentration limits are listed in Appendix C, Table
“A of‘ this document, These nunbers are subject to ¢&hange,
therefpre, petitioners aré encour aged . to access the "Integrated
Risk Information System (IRIS)" tc¢ obtain up-to-date information
on healthmbased.levels,

Step 1: Determine whether there is a proposed-of fingl MCL
for the waste.  If so, the MCL (or propcsed MCL).iS‘thQ limit that
should be used. MCLs and proposed MCLs for Appendix VIII

constituents are listed in Appendix C, Table B.

Rationale: The Agency has promulgated MCLs and Ambient Water
Quality Criteria (AWQC). As discussed earlier,- the AWQC are based
on cpnsumption of fish alone or consumption of fish and surface

water. - There are no AWQC for consumption of water alone.
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Concentration Limits Applicable to "No Migration" Petitions

Therefore, the AWQC do not apply to exposure scenarios wmth ground

water considerations such as migration of hazardous constltuents

from an injection well to an aquifetr. However, the Superfund
public Health Evaluation Manual." (U.S. EPA, October 1986) suggests

that calculations can be made to derive an adjusted water quality
criterion for drinking water_ingestion only. For purpecses of this
guidance this approach has been rejected .because additional
calculations necessary to modify the criterion are not defendable
given the a&ailability of a uniformly derived drinking water
standérd {i.e., an MCL). The Agency believes, therefore, thaﬁ a
less stringent - standard contradicts the strict 'no migration®
standard set by Congress.

Step 2: If a proposed or final MCL has not been promulgated,
determine whether there is an RfD or RSD for the wdste. If so, the
adult oral RfD or Rsb should be used. .If there is both an RfD and
an RSD (e.g., acetonitrile and chloroform), the lowef‘limit‘should,
be used | '

. RfDs and RSDs for Appendix VIII COnstltuentS are listed ln Appendlx
C, Table C and D, respectively. '

Rationale: The adult exposure assumptions for drinking water
assume water intake of 2 liters/day for a 70 kg adult over a
~70-year lifetime. These assumpticns take into account exposure
from drinking water over a long time peried. They répresent
standard EPA assumptlons for a reasonable, worst-case scenario.
For Group A and Group B.carc1nogens, the risk ievei snould be

10'6: for Group C carcinogens, 1075,
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Underground Injection Control Program Guidance No. 66

The Agency also considered application of "relativé.éoﬁrééf
contribution” (RSC) to RfDs and RSDs because unliike MCLS,-thééé“
‘standards take into account ggi ingestion sources (MCLs take into
account exposure from drinking water only). However, the Agency'
believes that con51stency with MCLs is not a realxstlc goal because'ﬁ
MCLs factor in additional elements such as cost and technologlcal 
feasibility. Because the "no migration" demonstratlon excludesf}
certain waste from regulation, petition requlrements should be i'
suffxc*ently strlngent to account for any additional. uncertalnty

Therefore the Agency recommends use of unapportlcned Rst ané:
RSDs. ‘ | SRR

[Note- The majority of EPA guxdance documents which address exposure toground water employ the o
same preference for Wls follcwed by RfDs and RSDs as the applicable health*based llmlts 3 f”ﬁ

Step 3: Where there is no MCL, RED or RSD for the. wasﬁé}'EPAﬂ
will use data provided by the petitioner to develop a level of
concern [see 53 FR 28123]. o

' Rationale: Health-based limits do not ex1st for all hazardous ‘
constituents in Appendix VIII. However, the Agency recognizes that*:.
data exists which have not undergone formal Agency-revz.-ewf The' f
‘Agency will allow petitioners to submit - such ‘data' for
consideration, provided that such data meet EPA testxng guldellnesaf
{see 50 FR 39252) ' '

Step 4: Where sufficient data do not exist for. - EPA 'tol
establish a level of concern, the detection limit for the hazardous?y-
constituent will act as the surrogate for an HBL. The methodologyhz
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Concentratioh Limits Applicable to "No Migratidn" Petitions

for determining the detection limit is described in EPA Publicatidn
No. SW-846 {Test Methods for Evaluating Solid -~ Waste,
Physical/Chemical Methods, Third Edition). .

When <¢onsidering the concentration limit of a particular
constituent at the injection zone boundary, EPA may consider
additive ‘effects of additional constituents. Guidelines for

evaluating additive affects'oﬁ multiple.contaminants are available

in the Guidelines for the Health Risk Assessment of Chemical
Mixtures, (51 FR 34014, September 24, 1986).

Rationale! EPA has used detection limits where HBLs are
unavailable in its clean closure, corrective action, and delisting
programs. \ *

5 . CONSISTENCY WITH OTHER EPA GUIDANCE

TheAapproach_described in Section 4 is generally consistent
with the following existing EPA guidance documents: RCRA Facility

Investigations (RFI) Guidance, (U.S. EPA. Draft Final, March,

1988}, and the . Surface Impoundment Clean Closure Guidance, (U.S.

EPA, Draft Final, October, 1987}. ‘[The'Agency'is in the prccess
of revising the éurfaée impoundment guidance document to achieve
greater consistency with other waste managemeﬁt programs.} The
Agency has also coordinated development oﬁ this guidance document
with relevant EPA regulations and guidance - currently under
developﬁent (e.g., "no migration" petition guidance for dispesal
units”bther than}injgction wells, De minimis program,. and the

Toéxicity Characteristic program).
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‘APPENDICES
APPENDIX A: DERIVATION OF LIMITS

These definitions are used in the follow1ng desc*xptxon of
how MCLs, RfDs, and RSDs are derlved

1. BW = Body weight (assuﬁe adule = 76 kg

2. DWEL = Drinking watef equivalent level _

3. I = Intake (assume 2 liters of water/day for';f
| “adult) |

4. LOAEL = Lowest observed adverse effect 1§ve1

5. MF = Modifying factor. (reflecﬁs proféséional'

judgment of the entire data base of the _ Vq

chemlcal}

6. NOAEL = No¢ observed adverse eﬁfecx level

T.oayx = the carcinogen slope factor {CSF}'iﬁ
. _(mg/,kg/'day,)'l o
R = specified risk level (e.g., 1079 B
9. UF = Uncertainty factor (additional modifyiﬁg

factor when using LOAEL instead of NOAEL

reflects various types of data sets used to

estimate REfDs)
A. Risk Levels for Carcinogens

EPA has issued guidelines [51.FR 339%2] that create groups
of carcxnogens based on the weight of evidence used 1n f
determlnlng the substances' carcincgenicity. HBLs, such as MCLGs

and RSDs, make use of these groupings.
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Group A (human carcinogens) include substances for which
epidemiologic evidence is sufficient to show a causal <onnection
between exposure to the constituent and cancer.

Group B are probable‘human carcinogens} Group Bl carcincgens
include those for which there is limited epidemiologic evidence,
~but animal evidence is sufficlent. . Group B2 carcinogens-haﬁe
sufficient animal evidence, but epidemiologic evidence 1is
inadequate or lacking:

Group € (possibie‘human carcinogens}) lack human data and show
limited evidence of carcinogenicity in animals.’ Group D (not:
classifiable) carcincgens include those for which evidence of human

and animal carcinogenicity is inadequate or lacking.

Group E (non~carqinogen$) includes substances for which
adequate epidemiologic and animal studies, or at least two .animal

studies, show no evidence of carcinogenicity.
B. MCLs

‘The first step of determining an MCL is to derive the maximum
coentaminant level goal (MCLG, formerly known as recommendad‘ﬁaximum
contaminant levels, or RMCLs). MCLGs are strictly heélth—baséd,
They are set at a level where no adverse.heaith effact is known to
' occur and include a margin of éafety to protect especially

sensitive populations.
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| In calculating an MCLG, it is assumed that a 7Q-kd-adult’
consumes 2 liters of water a day over a‘70~fear'lifetime}f chéf-
sources of the contaminant (such as air and food) are éoﬁsidéerx
and deducted from the calculatlon Therefore, the MCLG:réfléégdd
*lfetlme exposure from drlnkzng water only. : BT

MCLs are set as close to the MCLG substance as feaSLble :
According Fhe statute, "{fleasible means with the use of the basﬁ]d
technology, treétment techniques and other 'means,_ whlch
Administrator [of EPA] finds, after examznatlon for efflcacy underf

field conditions and not solely under labcratory condltlons, are]

available (taking costs into con51deratlon)t", ‘Because the-MCht'

takes nonﬂhealth factors into consideration, the MCLG ls-always?'
less than or equal to the MCL: g .

;/“if

MCLGs
(Ndn~Carcinogens}:
1. DWEL = (RfD) x I(BW)

(I}

DWEL - RSC(food) - RSC(air) -

or, if data for air and food RSCs are unavallable
MCLG = DWEL X RSC(drlnklng water} ‘
[Note: the X6 is the same as the llfet,ll_n_‘c‘g Health Advisor'y}‘“ o

(Carcmnogens)

C 2. MCLG

i

1. Group A and B carcinogens: MCLG = zero.’
2. Group C carcinogens: MCLGs = DWEL/UF. . -
3. Group D and E carcinogens: MCLGs = Rng

C. QOral Reference Dose (RfD)
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REDs are derived using the highest test dose associatad wirth
a no—observed-éffeqt-oi no-observed-adverse-effect-level {NOAEL).
Reliability of the data used is reflected in uncertainty factors.
For example, when results'.of hqman exposure of appropriate
durations are used to determine the NOAEL, an uncertainty factor
of 10 is used. If human data are unavailable, and the data used
are based cﬁi extrapolaticon from long-term animal studies, the
uncértainty factor is 100. The uncertainty factor would be 1000
if human data and long-term animal data were unavailable, and the
data used for the NOAEL were extrapolated from less than chronic
animal exposure. If no NOAEL is available and a lowestmobserVedf
adverse-effect~level (LOAEL) must be used, an additional.mo&ifying
factor of 1-10 is used.

1. RED = (NOAEL or LOAEL)

(UF x MF)
2. Oral Adult RfD = (RfD) _x (BW}
' . {I)
[Note: the systemic toxicant criteria for

mnmﬁwmna'dxaiﬁaﬁﬂimmhmﬁane
the same as the Oral Adult RED]

While EPA prefers to use verified RfDs, unverified RfDs can be
used as the best surrbgate HBL until the verification procedurs

is complete:

" D. Oral Risk Specific Dose (RSD)
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As described above in Section 3.3, a risk level must be. .
spec1f1ed in order to determine the RSD for a given carc1ncgeh
- In the following egquation, (R) refers to the risk factcr o
associated with the constituent. For Group A and B carc1nogens, _
the risk factor is set at 10 6, .For Group C carcinogens, the .~
rlsk factor is 105 For those Group C carCLnogens where data to
perform a quantitative risk ‘assessment are 1nadequate, an . _3“_f4

additional uncerta;nty factor of 10 is used.

1. RSD = _(R)
(q1%)
2. Oral Adult RSD = (RSD) x (BW)

[Note: the "carc:.nogem.c crlterla" for gqround water cited in the RFT guldance are th\
sape as the Oral Adult RSD] R
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APPENDIX B:. 40 CFR 148.20

Subpart C -- Petition Standards and Proeedures

§ 148.20 Petltlons to allow 1nject10n of .a waste prohibited under
Subpart B.

{(a) Any person seeking an exemption from a prohibition under
Subpart B of this part for the injection of a restricted hazardous
waste into an injection well or wells shall submit a petition to
the.- Director demonstrating that, to a reasonable degree of
certainty, there will be ne migration of hazardous constituents
from the injection zone for as long as the waste remains

hazardous., This demonstration .requires a showing that:

(i) The hydrogeological and geochemical conditions at the
sites and the physiochemical nature of the waste stream(s) are
such that reliable predictions can be made that:

(i) Fluid movement conditions are such that the injected
fluids will not migrate within 10,000 years:’ :

(A) Vertically upward out of the injection zone; or

(B) Laterally w1th1n 'the injection zbne te a point of
dlscharge or interface with an Underground Source cof Drinking
Water (USDW) as defined in 40 CFR Part I 1l46; or

{ii) Before the injected fluids migrate out of the injection
zone or to a point of discharge or interface with USDW, the £luid
will no longer be hazardous because of. attenuation,
trarnsformation, or immobilization of hazardous constituents within
the injection zone by hydrolysms, chemical interactions or other
means; and

{2}  For each well the petition has:

{i) Demonstrated that the injection well's area. of review
camplles Wlth the substantive requirements of '§ 146.63:

(i ) Located identified, and ascertalned the conditiocn of
all wells within the injection well's area of review {as specified
~in § 146.63) that penetrate the 1nject10n zone or the confining
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zone by use of g protcccl acceptable to the alrector that meets 
the substantcve requirements of § 146.63; S

(iii} Submitted a corrective action plan that meetsg the:
substantive requirements of § 146.64, the implementation of whlch;'
shall become a condition of petition approval; and - :

{iv) Submitted the results of pressure and radicactive*traCéru
tests performed within on year prior to submission of: ‘the =
petition demonstratlng the mcchanlcal integrity of the well's ZLcng"=
string casing, injection tube, annular seal,.and bottom hole Sl
cemnent, In cases where the petition has not been approved ‘or
denied within one year after the initial demonstration. of
mechanical integrity, 'the Director may require the ownér Cor
operator to perform the test again and submit the results of the.’
new tests. : P :

Note. =~ The requirements of § 148. BO(a)(z) need not be_c
-1ncorporated 1n a’ permlt at the time of petition approval o

(b) A demonstration under § 148.20{(a) (1) (i) shall 1dent1f}<
the strata within the injection zcne which will conflne_flulc“_
movement above the injection interval and include a showing that
this strata is free of known transmissive faults of fractures andc
that there is a confining zone above the 1nject10n zone . ;

{c} A demonstratlon under § 148.20(a) (1) (ii) shall 1dent1fy
the strata within the injection zone where waste transforﬂat;onj
will be accomplished and include a showing that this strata is
free of Kknown tramnsmissive faults or fractures and that there lS:-'
a confining zone above the 1nject10n zone. : :

{(d), A demonstratlon may include a showing that.

(1) Treatment methods, the implementation of whlch shalL:
become. a condition of petition approval, will be utillzed tbat~
reduce the toxicity or mobility of the wastes, or o

{2} A neonitoring plan, ‘the 1mplementatlon of whlch shall_‘
become a condition of petition approval, will be. utilized. to;
enhance confidence in one or more aspects of the demcnstratlon

(e} Any person who has been granted an exemptlon pursuant tovl
this section may submit a petition for reissuance of the exempt;cnr
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to include an additional restricted waste or wastes or to modify

any conditions placed on the exemption by the Director, The
Director shall reissue the petition if the petitioner complies
with the requirement of paragraphs (a), (b)), and (¢} of this
section. - : : :

(£} Any person who has been granted an exemption pursuant to
- this section may submit a petition to modify an exemption to
include an additional {hazardous) waste or wastes. The Director
may grant the modification i1f he determines, to a reasonable
degree of certainty, that the additional waste or wastes will
behave hydraulically and chemically. in a manner similar to
previously included wastes and that it will not interfere with the
containment capability of the injection zone.
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APPENDIX C : TABLES

Table A : Applicable Health-Based Limits for "No Migratidn:  L
' Petitions R

Table B : Maximum Contaminant Levels (MCLs)
Table C :'Health—Based Criteria for Sﬁstemic‘Toxicanﬁs.

Table D : Health-Based Criteria for Carcinogens 
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Applicable Health-Based Limits For "No Migration"™ Petition

Table A

Benz[alanthracene

Constituent Health-Based Limits?t
: - (mg/kg)
Acetonitrile 2E = 1xx ~
Acetophenone 4F + Qxx*
2~Acetyvlaminofluorene '
Acetyl chloride
l-Acetyl-2-thiourea
" Acrolein
Acrylamide 9E ~ G*xx
CAcrylonitrile CTE = BRkkx
Aflatoxins u
Aldicarb 1E - 2%
Aldrin 2E -~ 6xnx
Allyl alcohol - 2B = 1kx
Aluminum phosphid- 1E - 2%
4-Aminobiphenvyl '
5-{aminomethyl)-3-isoxazolol
4-Aminopyridine
Amitrole
CAmmonium vanadate
Aniline 1E = 2%xx
Antimony : ~ 1E — 2%x
Antimony compounds, N.0.S.*4 1E 2
* %k . . oL
Aramite
Arsenic - ‘ - . BE - 2=*
Arsenic compounds, N.0O.S.* 5E - 2%
Arsenic acid i ' ‘
Arsenic pentoxide
Arsenic trioxide
Auramine
Azaserine
Barium . - 1E + O*
Barium compounds, N.0.5.% 1E + 0%
Barium cyanide 2B f QXX
Benz[clacridine
1E — Bxxx
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Benzal chloride

Benzene

Benzenearsecnicacid

Benzidine

FE - a%%

Benzo{b}fiuoranthene

Benzo{4lfluoranthene

Benzo{[a]lpyrene

© p-Benzoguinone

3B - frrx

Benzotrichloride

Benzvl chloride

Bervlilium

TTE = Grrr

Bervilium compounds, N.O.S.%

Bromeoacetone

_JE - Brx%

Bromoform ..

‘_73‘“ 1**,;;_

4-Bromophenyl phenvyl ether

Brucine

Butyl benzvl phthalate.

Cacodylic acid

Cadmium

Cadmium compounds, N.O.S.2

Calcium chromate

IE - 2%

Calcium cyanide

1E + 0*%

Carbon dizsulfide

Carbon oxyfluoride

J4AF + Q%= .. 'l

Carbon tetrachloride

Chloral

Chlorambucil

Chlordane

2E, - 3=

Chlordane (alpha and gamma 1somers)

Chlorinated benzenes, N.O, S

Chlorinated ethane, N.O.S.*¢

Chlorinated fluorocarbons, N.O.$

Chlorinated naphthalene, N, 0.s5.°

Chlorinated phenol, N.O.3.
Chlornaphazin

Chlorcacetaldehvde

Chloroalkyl ethers, N.0.§.“
p~Chlerecaniline

Chlorobenzene

Chlorobenzilate

1E + 1%

p~Chloro—~-m=-cresol

2-Chlorocethyl vinyl ether
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. Chloroform

6E

ERER

Chloromethyl methyl‘ether

45

6***

beta-Chloronapnthalene

o—-Chlorophenol

l1-(o-Chiorophenvyl)thiourea

Chloroprene

3-Chloropropionitrile

Chromium

1E

2k

Chromium

compounds, N.0.S.*

1E

2%

-Chromium

III

4E +

1**

Chromium

(hexavalent)'

SE

2%

Chrysene

Citrus red No. 2

Coal tar

creosote

Cepper cyanide

2E

Creosote

0** l

Cresol

(Cresylic acid)

2E

D% x

Crotonaldehyde

4E

1*x

Cyanides

7E

1**

Cyanogen

(sdluble salts and complexesd; N.O.S.2

1E

Q*xx

Cyanogen

bromide

Cyanogen

chloride

Cycasin

. 2-Cyclohexyl-4,6-dinitrophenol

.Cyclophosphamide

2,4-D

2,4-D, salts & esters

Daunomyein

DDD

1E

- '4***

DDE

_1E

— 4***

pDT

1E

— 4Exx

Diallate

Dibenz[a,hlacridine

Dipenz{a,jlacridine

Dibenzla,h]lanthracene

TE

- Tk oAk

7H~-Dibenzo[¢,glcarbazole

Dibenzg[a,e]pyrene

‘Dibenzo[a,.h]lpyrene

Dibenzo[a,i]pyrene

l,2—Dibromo~3~¢hloropropéne

2E

Dibutvyl- phthalate

{o-Dichlorobenzene)

1{2—dichlorqbenzene
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l,3-dichloroberizene (mmDichlorobenzene)

E6E =

l,4-dichleorobenzene (p- Qichlorobenzene}

Dichlorobenzene, N.O.S.

7.5E -

3,3'-Dichlorobenzidine

1,4-Dichloro-2-butene

Dichlorodiflucroemethane

TE +

Oxx,

Dichlorcethylene, N.O.S.%

1l,1~PDichlorcethylene

7E -

x

1,2-Dichloroethylene

Dichlorcethyl ether

Dichloroisopropyl ether

Dichloromethoxy ethane - ~

Dichloromethylether

2,4-Dichlorcphencl

Txx

2,6-Dichlorophencl

EE -

Dichlorophenvlarsine

Dichloropropane, N.0.S.*

Dichloropropanol, N.0.S, %

Dichloropropene, N.0.S.*%

1,3-Dichloropropene

2E -

4 rx=*

Pieldrin

2E -

1,2:3,4-Diepoxybutane

BREX

Diethvlarsine

l.,4-Diethyleneoxide (1,4- d1oxane)

qxxx

Dlethylhexyl phthalate

7E -

N,N'-Diethylhydrazine

©,0-Diethyl S-methyl dithiophosphate

Diethyl-p=-nitrophenyl phosphate

Diethyl phthalate

‘..lt*-

0,0-Diethyl O-pyrazinvl phosphorothiocate

' -Diethylstilbesterol‘

7E -

Grex

Dihydrosafrole

' Dllsogrogxlfluorophosphate (DFP)-

Dimethoate

TE -

1x=

3,3'-Dimethoxybenzidine

p-Dimethvlaminocazobenzene

7,12-Dimethylbenz{alanthracene

3,3'-Dimethylbenzidine

Dimethylcarbamoyl chloride

1,1-Dimethylhvdrazine

1,2-Dimethvlhvdrazine

alpha,alpha-Dimethyvlphenethylamine

2,4-Dimethylphenol
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Dimethyl phthalate
Dimethyl sulfate ,
Dinitrobkenzene, N.0O.S5.°

4, 6-Dinitro-o-cresol
4,6-Dinitro-o~cresol salts
2,4-Dinitrophenol

2.4-Dinitrotoluene : . ‘ ‘ TE - 2%x
2,6=-Dinitrotoluene 1E ~ 4xxx
Dinoseb : ) . 4E = 2%x%
Di-n-octyl phthalate . '
Diphenylamine “1E -+ Q%%
1,2-Diphenylhvdrazine 4E - Sxxx
Di=n- propylnltrosamxne N : , e
Disulfoton . ' - 1E =~ 3=
Pithicbiuret ' ' :

Endosulfan ‘ - 2E -~ Jxx%
Endethall , TE — 1*x
Endrin _ 2E ~ 4%
Endrin metabolites -

Epichlorohydrin 4F - 3*x=xx
Epinephrine ' '

Ethyl carbamate'(urethane)

Ethyl cvanide

EthYleneblsdlthlocarbamlc acid .
Ethvlenebisdithiocarbamic acid, salts & esters

"Ethylene dibromide o ' ' 58 ~ 3 *
Ethylene dichloride '
Ethylene glycol monoethyl ether

Ethyleneimine

Ethylene oxide ' . 1B - 4x*x
Ethylenethiourea i

~ Ethylidene dichloride
Ethyl methacrylate:
Ethyl methanesulfonate

Famphur

Fluoranthene :
Fluorine _ - 4E + G=
Fluoroacetamlde

Fluorcacetic acid, sodium salt

.Formaldehvyde -
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Formic acid

Glvcidylaldehyde

~Halomethanes, N.0.5.°

Heptachlor ' ' ' — 4E = 4x

Heptachlor epoxlde : . . 2E - 4%
Heptachlor epoxide (alpha, beta, & gamma isomers) - o
Hexachlorobenzene ~ 2E - 5%%=%
Hexachlorcbutadiene . ‘ : o 8F = 3k%x
Hexachlorocyclopentadiene . - 2B - 1=xx
Hexachlorodibenzo-p~dioxins o  BE - g%ex
Hexachlorodibenzofurans ‘ S
Hexachlordethane - 3E - 2%xx
Hexachlorophene

Hexachloropropene

Hexaethxl tetraghosghate A : - .
Hydrazine ‘ . iE ~ Bxxx
Hydrogen cyanlde . TE - 1**.
Hydrogen fluoride - ' _ o
Hydrogen sulfide ' : 1E - 1** .

Indeno({l,2,3-cdlipyrene

Iron dextran

Isobutyl alcochol _ TTTHE 4 1k

Isodrin

Isosafreole

Eepone

Lasioccarpine

Lead ‘ i . — 5E ‘" 2.".

Lead compounds, N.0.S.% ! - . SE - 2%
Lead acetate : _

Lead pheosphate

Lead subacetate

Lindane: : . o : AE - 3*
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Maleic anhvdride

Maleic¢ hydrazide

2E

Maloncnitrile

Melphalan

Mercury

25

_.3*

Mefcury compounds, N.O.S.Z‘_

2E

_3*

Mercury fulminate

Methacrvlonitrile

4E

- k%

- Methapyrilene

Methomyl

iE

+ 0xx

Methoxychlor

1E

...1*

Methyl bromide (bromomethane).

1B

— 2!_*

Methyl chloride (dxchloromethane)

5B

- 3***

Methyl chlerccarbonate

"Methyl chloroform (1.,1,1- trmchloroethane) 2E

- 1%

3~Methvicholanthrene

45

~ Gxkx%

'4,4'-Methylenebis {2~ chloroanlllne)

2E

- 4***

,Methylene bromide

Methyvlene chloride

Methyl ethyl ketone (MEK)

2E

+ (O*x

Methyl ethyl ketone peroxmde

Methyl hvdrazine

Methyl iodide

Methyl isocvanate

2-Methyvllactonitrile

Methyl methacrylédte

Methyl methanesulfonate:

Methyl parathien

1E - 2%%

Methylthiouracil

Mitomyecin C

MNNG

Mustard gas

Naphthalene

1,4-Naphthoguinone

alpha-Naphthylamine

beta-Naphthylarine

alpha- Naphthylthxourea

Nickel

7E

- 1**

- Nickel compounds, N.0.S.*

. IE

Nickel carbonyl

- 1 x%x

Nickel cyanide

Nigotine
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Nicotine salts

Nitric oxide

- p-Nitroaniline

45

G+ Ok*

Nitrobenzene

. 2E

- 2%x

Nitrogen dioxide

O

Nitrogen mustard

4E

‘Nitrogen mustard, hydrochloride salt

Nitrogen mustard N-oxide

Nitrogen mustard, N-oxide, hydrochloride salt

Nitroglycerin

p~Nitrophenol

2-Nitropropane

4E

- fRkxE

Nitrosamines N.O.S.“

N-Nitrosodi-n-butylamine

- 5**&

N-Nitrosodiethanolamine

IE

N-Nitrosodiethylamine

N-Nitrosodimethylamine {(Dimethvlnitrosamine)

T8

- TREX

N-Nitroso-~N-ethylurea

N-Nitrosomethylethylamine

28

- HEkx

N-Nitroso-N-methylurea

iE

N-Nitroso-N-methvlurethane

- Trxx

N*Nitrosomethylvinylamine_

N-Nitrosomorpholine

N-Nitroscnernicetine

" N-Nitrosopiperidine

N-Nitrosopyrrolidine

2E

N-Nitrososarcosine

- By Ak

5-Nitro-o~taluidine

Octamethylpyrophosphoramide

—_ 2*:-*

_Gsmium tetroxide

TE

Paraldehvde

Parathion

18

- 2** "

Pentachlorcbenzene

— DR

 Pentachlorodibenzo-p-dicxins

3E

‘Pentachlorodibenzofurans

Pentachlorcethane

Pentachloronitrobenzene (PCHNB)

1E

- kA%

Pentachlorophenol

2E

Phenacetin

Phenol

1E

+ Ok
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Phenvlienediamine acetate ' . 3B ~ 3kx
Phenyithiourea

Phosgene - ' . '
Phosphine : 1E -~ 2=
FPhorate

Phthalic acid esters, N.0O.S.*
Phthalic anhydride
2~Picoline

Polychlorinated biphenvyls, N.0O.§.¢ 3 ‘ EE .~ 4*
Potassium cyvanide . I 2E + Qx*
Potassium silver cyanide ) TE + Qx*
Pronamide (kerb) . 3B 4+ Qxx
1, ,3-Propane sultcne ‘
n-Propylamine
Propargyli alcohol
Propylene dichloride
1l.2~Propylenimine
Propylthiouracil : 7 : : '
Pyridine 4E - 2%x
Reserpine : 3E - frkx
Resorcinol ’
Saccharin
Saccharin salts
Safrole ‘ 3 .
Selenium ' . i 1E ~ 2*
Selenium compounds, N.0.S5.“ ‘ 1B - 2 *
Selenium dioxide ' ‘
Selenium sulfide i _
Selenourea ‘ . ‘ 2E ~ 1x=
Silver ' . _ 58 - 2%
Silver compounds, N.O.S.* . « 5E - 2 *
Silver cyanide 4E + C**
Silvex (2,4,5-TP) : 3B - l**
Sodium cyanide 1E + Q**
Streptozotocin :
Strontium sulfide : ‘
Strychnine ' ' kB = 2%%
‘Strychnine salts : . 1B -~ 2x*
TCDD
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1,2,4,5-Tetrachlorcocbenzene’ “1E - 2%
Tetrachlorodibenzo-p-~dioxins ‘
~Tetrachlorodibenzofurans .

Tetrachlorocethane, N,0.S.*

1,1.1,2-Tetrachlorcethane - o
1,1,2,2-Tetrachloroethane 2B =~ 3®&xx . :
Tetrachlorcethylene {perchloroethylene) 5E - 3= -
2,3,4,6-Tetrachlorophenol 1E + (Q*x SO
Tetraethyldlthlopyropnosphate , -
Tetraethyl lead 4E - 6x= o
Tetraethyl pyrophosphate_ - S
_Tetranltromethane ' I
Thallium . o RO
Thallium compounds, N.O.S.° o
Thallic¢ oxide 1E - 2%x o
Thaliium{(I) acetate L 2E —~ 2** o :
Thallium(I) carbonate 1E ~ 2%x : _
Thallium{I) chloride 1E - 2*%*= .
Thallium{I) nitrate 2E - 2%x L
Thallium selenite’ 2E - 2% : (
Thallium({I) sulfate 1E - 2xx Y
Thicacetamide

Thiofanox ' :

Thiomethanol '

Thiephenol

Thiosemicarbazide «

Thiourea 5 — Sxxx
Thiram . 2E = 1xx

Toluene _ 2E + 0%
Toluenediamine _ ' :
Toluene-2,4-diamine

Toluene-2,6~diamine

Toluene-3,4-diamine

Toluene diisocvanate

o-Teoluidine

o-Toluidine hydrochlorlde

p~Toluidine

Toxaphene SE - 3*
.1,2,4-Trichlorobenzene - JE = 1%®
1,i,2-Trichlorovethane BE = Jk*x
Trichlorcetiivlene "5E - 3%
Trichloromethanethiol .
Trichloromeonofluorcmethane 1E + 1*x%
2,4,5-Trichlorophenol 4E + Q*=
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2.,4,6-Trichlorophenol 2E - 3xx=

2,4,5-T " 1E - 2%
Trichloropropane, N.0.S.<% _
1,2,3-Trichloropropane - 4E - 2%*

0,0,0-Triethy]l phosphorothicate
-1,3,5-Trinitrobenzene
Tris(l-aziridinyl}phosphine suifide
Tris(2, 3-dibromopropyvl] phosphate
Trypan blue . . '

Uracil mustard

Vanadium pentqgide . ' - ~TE ~ 1%x%

Vinyl chloride : 2E = 3%
Warfarin - : ' _ 1E - %%

Warfarin salts, when present at concentrations ;ess than 0.3%

Warfarin salts, when present at concentrations greater than 0.3%

Xvylene . . o ‘ 10E + 0%
Zinc eyanide ' ‘ ‘ 2B + Qxx
Zinc phosphide ' 1E — 2%%

1 These criteria are subject to change. ?etitionérs should
consult "Integrated Risk Information System (IRIS)."

2 The abbreviation N.0.S. (not othérwise specified) signifies those
members . : . :

" of the general class not specifically listed by name in this
appendix. . '

*MCL or proposed MCL (Maximum Contaminant Levels)
**RfD) (Reference Dose) ' :
***RSD (Risk Specific Dose)
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TABLE B

MAXIMUM CONTAMINANT LEVELS (MCLs)

Tetrachloroethylene

~ Page 34 -

Comnstituent MCL (mg/1)

‘Acrylamide treatment technology* -
Aldicarb Q.01* ' s
Arsenic 0.05 v L
Barium 1.0 R
Benzene 6.005 P
Cadmium 0.01 et
Carbon tetrachloride 0.005 s
Chlorobenzene . 0.10 FE
Chlordane . 0.002=* RRTE
Chromium {(Total) 0.10 -
Chromium (Hexavalent) .05 ‘

2, 4-Dichlorophenoxy acetic acid ¢.10 R
1., 4-Dichlorobenzene ' 0.075% ‘.:‘(
1, 2-Dichicrobenzene 0.60% N
1, 3-Dichlorobenzene 0.60% o
1, 2-Dichlorcethane 0.005. oo

1, i-Dichlorocethylene 0.007 o
1, 2-Dibromo-3-chloroprcpane 0.0002* ‘
Endrin 0.0002 o L s
Epichlorohydrin creatment technology* . &=
Ethylbenzene 0.70%x - S L
Ethylene dibromide 0.00005% Lo
Flouride : 4.0 o '
Heptachlor _ . 0.0004x o .
Heptachlor epoxide 0.0002% SRR
Lead 0.05 )
Lindane. . 0.004 L
Mercury 0.002 o
Methoxychlor 0.10 R
Nitrate ' 10.0C s
Pentachlorophenol 0.20*% R
PCBs 0.0005% R
Selenium 0.0% PR

. 8ilver 0.05 ST

" Toxaphene 0.005 , ,

0.005x% : ‘



Concentration Limits Applicablemto "No Migration" Petitions

Toluene 2.0%
1, 1, 1-Trichloroethane 0.2
Trichlorocethylene o @ 0.005
2, 4, 5-Trichlorophenoxy acetic acid 0.01
Vinyl chloride - 0.002
‘Xylene - ' 10.0%

*'prdposed'MCL.
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Table C

Health-Based Critetia for Systemic Tokicéhts

Coenstituent S ' CRED
- _ . (mg/kg/day) -
Acetone : ' : - : ' . 4R + 0
Acetonitrile - g ‘ 2E - 1
"Acetophenone ) _ N ' - 4R 4+ 0.
Aldicarb - : : 4B -2
Aldrin : ~ ' - 1B -3
Allyl alcohol o ' ‘ ' 2B -1
Aluminum phosphide ‘ ' : ' 1B -2
Antimony - ) _ 1E - 2 -
Barium _ - A - 1B - Q-
Barium cyanide - i ' 2E + 0.
Benzidine _ ' L JE - 2
Beryllium : e 4B =11
Bis{(2-ethylhexyl) phthalate 2B+ Q¢
Bromodichloromethane - - TE 1
Bromoform = - ] . T8 - 1 =
Bromomethane ' _ 1E - 2
Calcium cyanide 1B + O
~ Carbon disulfide ‘ 4E + 0
- Carbon tetrachloride : ' ‘ ‘ _See MCL .
. Chlordane * . 2E - 3
Chlorine cyanide ' R 5 o 2E + O
Chlorobenzene - e " - 1B+ C
" 1-Chloro-2, 3 epoxypropane (Epichlorohydrin) B = 2
Chlorcform — ' ' 4E - 1
Chromium (III) : ‘ o 4B + 1
Chromium (VI) - - : : . . See MCL -
Copper cyanide . - 2B =L
Cresols , : : 2B+ 0
Crotenaldehyde : 48 - 1
Cyanide ‘ . JE - 1 -
Cyanogen ' , ’ : - 1R + O
2, 4-D : e . See MCL
DOT ) ) N 2B - 2
Di-n-butylphthalate . - . 48 - 3
Dichlorodifluoromethane - ' ‘ 7E ;cgr

1, 1-Dichloroethviene : L ‘ See_
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PDichleoromethane (Methyvlene chlorlde) K 2E

+ 0
2, 4-Dichlorophenol R 1E - 1
1, 3-Dichloropropene 1E -~ 2
Dieldrin - ‘ _2E -~ 3
Diethylphthalate - ' | 3R + 1
Dimethoate JE ~ 1
2, 4-Dinitrophenol : : ' L 7E ~ 2
Dinoseb . ' 4 ~ 2
Diphenylamine ' . ‘ 1E -+ Q
Disulfoton .. - ‘ 1E - 3
Endosulfan 2E - 3
Endothal ‘ . 7E - 1
Endrin - . . See MCL
Ethylbenzene . 4B + 0
Heptachlor - 2E - 2
.Heptachler spoxide : 4E - 4
Hexachlerobutadiene 7B -~ 2
Hexachlorocyclopentadiene 2E - 1
Hexachloroethane : 4E - 2
Hydrogen cyanide - : 7JE ~ 1
Hydrogen sulfide : . 18 - 1
Isobutyl alcohol ig + 1
Isophoronge ' TE + O
Lindane (hexachlorocyclohexane) See MCL
Maleic hydrazide ' ‘ : : : 2E + 1
Methacrylonitrile ‘ L 4E - 3
"Methomyl 1E + 0
Methyl ethyl ketone ' ' 2E + 0O
Methyl isobutyl ketone ' ' 2E + 0
Methyl parathion : 1E - 2
Nickel ' , ‘ 7B - 1
. Nitric oxide - . 48 + 0
Nitrobenzene " ' 2E - 2
Nitrogen dioxide - 4E + 1
Octamethylpyrophosphoramide : 7E - 2
Parathion ' 1E - 2
Pentachlorobenzene ; 3E - 2
Pentachloronitrobenzene N : 1g - 1
. Pentachlorophenol 1 + O
Perchloroethylene (Tetrachloroeth?lene} 48 - 1
‘Phenol 1E + O
Phenylmercuric acetate , ‘ 3E - 3
Phosphine : : 1E - 2
Potassium cyanide 2E + 0O
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Potassium siiver cvanide

Zinc phosphide

: 1B
Pronamide (Reérb) JE +
Pyridine ‘ 4F -
Selenourea 2E -
Silver’ See M
Silver c¢yanide 4E +
Silvex (2, 4, 5-TP) . . 3E =,
Sodium .¢yanide ' 1E +
Strychnine 1E -
Styrene TE -+
1, 2, 4, 5-Tetrachlorobenzene 1E -
2, 3,4, 6-Tetrachlorophenol 1E +
Tetraethyl lead 4F -
Thallic oxide 1E ~
Thallium acetate 2E -
Thallium carbonate 1E -
Thallium chloride 1E -
Thallium nitrate 2E -
Thallium selenite 2B -
Thallium sulfate - 1E -
Thiram ' 2R
Toluene . 1E +
1, 2, 4-Trichlorcbenzene 7B -
1, i, 1-Trichloroethane See MC
1, 1, 2-Trichlorocethane 7E +
Trichloromonoflucoromethane 1E +
-2, 4, 5-Trichlorophenol . : 4E +
2, 4, 5-Trichlorophenoxy acetic acid (2, 4, 5-7) See MC
1, 1, 2-Trichloropropane ' 2E -
1, 2, 3-Trichloropropane 48 -
Vanadium pentoxide 78 -
Warfarin : 1E -
Xylene (total) TE +
~ Zinc cyanide : ig ud

wiol ipikn = icio-oit- k- vk in v ivivio e lu]evlo ko - iklojo.
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Health-Based Criteria for Carcinogens

Table D

Constitutent Clasg . RSD
{a, B, {mg/kg/day)
Agrylamide B OR - &
Acrylonitrile B - TE - 5.
Aldrin . B 2E -6
Aniline c 1B - 2
Arsenic A See MCL
Benz(a}anthracene' B 1E - B
Benzene A See MCL
Benzidine A -
Benzo(a)pyrene B JE - &
Beryllium - B TE -~ & -
Big(2-chloroethyl) ether B JE - 5§
Bis{chloromethyl) ether . A 4E - 6
Bigs{2-ethylhexvl) phthalate B 4E - 3
Cadmium B See MCL
- Carbon tetrachlorxde B See MCL
Chlordane B 3B -5 -
1-Chloro=-2, 3 epoxypropane _ '
(Eplchlorohydrxn) . B 4E - 3
Chloroforn B 6E - 3
Chloromethyl
methyl ether’ A 4E - 6
Chromium {(hexavalent) A See MCL
DD B 1E - 4
- DDE B 1E - 4
DRT _ B 1E - 4
Dibenz{a,h) anthracene B 78 - 7
1, 2-Dibromo-3-chloropropane B 2E - 6
1, 2-Dibromoethane. B —--
Dibutylnitrosamine B )
1, 2-Dichleoroethane B See MCL
1, 1-Dichloroethylene c See MCL
.Dichloromethane '
~{Methylene chloride) B 5E - 3
"1, 3-Dichloropropene B 2E - 4
Dieldrin B 2E - 6
Diethylnitrosamine B 2B - 7
- A 7E -8

Diethylstilbestrol (DES)
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2, 4-Dinitrotoluene

1E -'»_

2, 4, 6mTri;hlorophencl

- Page 40
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1, 4-Dioxane ) TE - 3.
1, 2-Diphenvihvdrazine B 48 - 5 ¢
Ethylene oxide B iE - 4
Heptachlor B 8E - 6
Heptachlor epoxide ‘B 4E - 6

" Hexachlorcbenzene B 2E - 5:
Hexachlorobutadiene c SE - 3 °
Hexachlorodibenzo-p-dioxin B 6E - 9.
Hexachlorocethane ' c 3E ~ 2
Hydrazine B 18 -5~
Hydrazine sulfate B 1E = 5.
Lindane (gamma- . -
Hexachlorocyclohexane) C See MCL
3-Methylcholanthrene B 4E - 6.
4, 4-Methylene-bis-{(2- - c
chloroaniline) B C2E - -4
Nickel A s
Nickel (refinery dust) A -
Nickel subsgulfide A Pt
2-Nitropropane B 4E - 6 -
N-Nitrosodiethanolamine B LE- - 5 -

" N-Nitrosodimethylamine o S
{Dimethylnitrosamine) B JE - 7 °
N-Nitrosodi-N-propylamine B 5E - &
N-Nitroso-N-methylethylamine B . 2E -8 .
N-Nitrose-N-methylurea B 1B~ T
N-Nitrose-pyrrolidine B 2E - 5
PCBs B BE -~ & .
Pentachloronitrobenzene o J1E - 3
Perchloroethylene ’ :
(Tetrachlorcethylene) c TE = 3-.
Pronamide (Rerb) C PR Wnton
Reserpine B 3B - 6
Styrene B. 18 - 3 -
1, 1, 2, 2-Tetrachloroethane c 2E - 3
Thiourea : 8 3E - 5 .

- Toxaphens B _See MCL .
1. 1, 2=-Trichlioroethane C 6E - 3.
Trichlorocethylene ' ' B ~__See MCL -~

B 28 - 3
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